ABSTRACT A novel electrochemical biosensor for gene mutation detection was developed using a DNA mismatch recognizing protein MutS from E. coli. The MutS protein was immobilized onto an Au electrode by coordination of His-tag at its C-terminus to vacant sites of Ni(II)-nitrilotriacetato complex attached to the surface of electrode. When a target DNA duplex having a mismatch site was captured by the MutS protein on the electrode, the electrostatic repulsion arose between polyanionic DNA duplexes and negatively-charged ferrocyanide/ferricyanide redox couple ions.
INTRODUCTION
The MutS protein is part of the E. coli DNA repair system that corrects mismatches arising in DNA as biosynthetic errors' 1 '. In this study, we developed an electrochemical biosensor for gene mutation detection using the immobilized MutS protein as a sensor probe.
We have already constructed a gene sensor for the detection of specific DNA sequence by immobilization of a POU domain on an Au electrode' I The POU domain corresponds to a DNA-binding domain of the transcriptional activator protein Oct-1. For the oriented and reversible immobilization of POU domain, we utilized the coordinate bond formation between histidine-tag (His fi -tag) at the C-terminus and Ni(II), resulting in the complete retention of their binding ability' subsequently filled with His 6 -tag. In the present study, the MutS protein was immobilized onto the Au electrode by the similar method.
For the detection of target DNA having mutation, we took advantage of the principle of 'ion-channel sensor' proposed by Sugawara et aP\ Because DNA is electrochemically inactive, the interaction of target DNA and the MutS protein was monitored by measuring redox peak currents on cyclic voltammogram of redox-active species.
MATERIALS AND METHODS
The MutS protein having His 6 -tag at its C-terminus was expressed in E. coli BL21(DE3)Ply cells using the T7 expression system (pET system). The His fi -tagged MutS protein was purified on chelating sepharose column (Amersham Pharmacia Biotech) loaded with 
RESULTS AND DISCUSSION
We evaluated the ability of the MutS protein-immobilized electrode for the gene mutation detection. When the target DNA having mutation was added to the sample solution, peak currents of ferrocyanide/ferricyanide redox couple were significantly reduced (Figure 2) . The relationship between the change of cathodic peak current (-AIpc) and the concentration of the target DNA was shown in Figure 3 . The decrease of peak currents was caused by electrostatic repulsion between anionic redox couple ions ([Fe(CN) 6 ] 4 ' /3 ') and polyanionic DNA duplexes accumulated on the surface of electrode. Using the MutS protein-immobilized electrode, single-base deletion can be also detected. On the other hand, when the complementary DNA duplex was added, no electrochemical response was observed (Figure 3) . These results indicate that the MutS protein-modified electrode can be used for the detection of gene mutation. 
